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conservative, be such that through every point of the space occupied by the fluid a surface may be drawn which shall cut at right angles all the Hnes of force it meets, a heterogeneous fluid will rest in equilibrium Bunder their influence, provided (§ 692) its density, from pc-int to point of evesy one of these orthogonal surfaces, varies in-vej&ety as the. product of the resultant" force into the thickness of the infinitely thin layer of space between that surface and another of the, orthogonal surfaces infinitely, near it on either side. (Compare
^
^ If we imagine all the fluid to become rigid except an infinitely thin dosed tubular portion lying in a surface of equal, density, and if the fluid in this tubular circuit be moved any length along the tube and left at rest, it will remain in. equilibrium in the new position, all positions of it in the tube being indifferent because of its homo-gejieojusness. Hence the work (positive or negative) done by the force (Xf Yy Zj'on any portion of the fluid in any displacement along the tube is balanced by the woric (negative or positive) done on the remainder of the fluid in the tube. Hence a single particle, acted on only by Xy Y, Z, while moving round the circuit, that is moving along any closed curve on a surface of equal density, has, at the end of one complete circuit, done just as much work against the force in some parts of its course, as the forces have done on- it in the remainder of the circuit
699. The following imaginary example, and its 'realization in a subsequent section (§ 701), show a curiously interesting practical application of the theory of fluid equilibrium 'under extraordinary circumstances, generally regarded as "a merely, abstract analytical theory, practically useless and quite unnatural, 'because forces in nature follow the conservative law.'
700! Let the lines of force be circles, with their centres all in one line, and their planes perpendicular to it They are- cut at Bright angles by planes through this axis; and therefore a fluid may be in 'equilibrium under such a system, of forces. The system will not be 'conservative if the intensity of the .force be according to any other law than inverse proportionality to distance from this axial line; and the fluid, to be in equilibrium, must be heterogeneous, and be so distributed as to. vary in density from point to point of every plane through the axis, inversely as the product of the force into the distance from the axis. But from one such plane to another it may be either uniform in density, or may vary arbitrarily. To particularize farther, we may suppose the force to be in direct simple proportion to the distance from the axis. Then the fluid will be in equilibrium if its density varies from point to point of every plane through the axis, inversely as the square of that distance. If we still farther. particularize by making the force uniform all round each circular line of force, the distribution of force becomes precisely that of the kinetic reactions of the parts of a rigid body against accelerated rotation. The fluid pressure will (§ 691) be equal over each plane through thee definition we have given of it above.
